hence the percentage of starchy seeds in backcrosses is a direct measure of the crossing-over between normal pollen and sugary endosperm. These assumptions are shown to be reasonably sound by the results of separating the pollen grains according to size by passing the pollen through a series of fine-meshed sieves.
Three sieves, having specified openings of 0.088 mm., 0.074 mm., and 0.062 mm., were used. The fractions remaining in each sieve after shaking, as well as the fraction passing through the finest sieve, were used separately in making pollinations on homozygous sugary plants. Examination of the fractions under the microscope showed that no large, sound pollen grains passed through the finest sieve, though some small grains still remained in the coarsest sieve.
The results from these pollinations, compared with pollinations made with untreated pollen, are set forth in table 1. The experiment was repeated on five different days and the results were essentially the same in each case, hence only the totals and the averages are shown. It is noted that the percentages of sugary seeds in Lots 1 and 2 are practically identical, 94.0 and 93.3 per cent, showing that the removal of most of the tiny grains had little or no effect on the gametic ratios and indicating further that only the normal grains ordinarily function.
The next three fractions, represented by the ears in Lots 3, 4, and 5, produced 86.7, 41.8, and 25.9 per cent sugary seeds, respectively. All of these values differ significantly from the percentage in the first fraction, from the untreated pollen, and from each other.
In none of the tests was the percentage of sugary seeds reduced to the six per cent expected if only tiny grains had been included in the fraction. In one of the separate experiments, however, the pollinations made with the lowest fraction averaged 15.3 per cent sugary seeds and one of the ears averaged 8.1 per cent sugary seeds. The failure to reduce the proportion of sugary seeds to six per cent is probably due to the fact that some of the smaller grains which pass through the finest sieve are genetically normal and not tiny. Such grains are presumably 94 per cent sugary and six per cent starchy and they would tend to raise the percentage of sugary seeds produced by the pollen fraction in which they are included.
Although the separation of the gametes has not been complete, the evidence seems to be sufficiently conclusive to show that:
1. Normal and tiny pollen grains can be partially separated by simple mechanical means.
2. Separation on the basis of size also results in separation of starchy and sugary genes, furnishing direct evidence that, in this stock, the starchy : sugary genes are genetically associated with differences in size of pollen.
3. The tiny grains, which function only rarely when in competition with normal grains, readily accomplish fertilization when competition with normal grains is reduced or eliminated. The so-called "agouti" series of allelomorphic genes in the house mouse, as at present understood, is shown in the first two columns of the following 
